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0 Video surveillance system. 



© A video surveillance system is disclosed in 
which modulated signals from a plurality of video 
cameras are multiplexed onto a signal path capable 
of carrying for example up to 36 video channels. 
One or more such communication paths are pro- 
vided to a signal splitter which provides the paths to 
one or more video screens and tuners. The tuners 
are operated under computer control so as to se- 
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quence the display of information from the different 
video cameras. Advantageously, means are also pro- 
vided for recording the video display on a VCR when 
a display includes matters of interest. The computer 
is also responsive to alarm inputs to display on one 
or more screens the signals from video cameras in 
the area adjacent the alarm. 
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VIDEO SURVEILLANCE SYSTEM 



Ba ckground of the Invention 

This invention relates to a video surveillance 
system and. in particular, to one using multiple 
cameras and one or more video screens to display 
the fields of view of the cameras. Typically, video 
surveillance systems provide video cameras at aF>- 
propriate locations throughout the facility to by 
guarded. Each camera is then wired directly to a 
control console at which the video signal Is dis- 
played. Such systems, however, incur substantial 
wiring costs and limited flexibility. 



Summary of the Invention 

In the present invention, modulated signals 
from a plurality of video cameras are multiplexed 
onto a single path or cable capable of carrying, for 
example, up to 36 video' channels. One or more 
such communication paths are provided to a signal 
splitter which provides the paths in parallel to each 
of a plurality of video screens and tuners. The 
tuners are operated under computer control so as 
to sequence on the screens the display of informa- 
tion from the different video cameras. Advanta- 
geously, means are also provided for recording the 
video display on a VCR when a display includes 
matters of interest. 

In a preferred embodiment of the invention, the 
computer is also responsive to alarm inputs to 
display on one or more screens the signals from 
video cameras in the vicinity of the alarm. 



Brief Description of the Drawings 

A preferred embodiment of the invention is 
described below in which: 

Figure 1 is a schematic drawing of the pre- 
ferred embodiment of the invention, and 

Figure 2 is a block diagram of circuitry used 
in the practice of the invention. 

DetaHed Description of the Preferred Embodiments 

As shown in Figure 1 the system of the present 
invention comprises a plurality of video cameras 1 . 
each of which is connected to a video modulator 2. 
each of which is connected in turn to a video 
frequency multi-channel combiner 3. Each modula- 
tor modulates signals from the camera to which it 
is connected at a unique channel frequency and 
provides an output video signal to combiner 3 



which combines the signals from ail the modulators 
onto a single video transmission path 5. A plurality 
of such combiners are connected together in series 
so as to supply signals to a signal splitter 4 via 
5 video transmission path 5. Illustratively, the video 
transmission path has capacity for 36 channels, 
and therefore can accommodate 36 video cameras. 
If desired, additional video transmission paths 5 
may also be applied to signal splitter 4 from other 
70 video cameras (not shown). 

The signal splitter supplies the signals received 
from the video transmission path or paths to a 
plurality of video displays 6 each of which com- 
prises a tuner 7 and a display screen 8. Depending 
75 on the channel selected by a tuner 7. display 
screen 8 will display whatever is within the field of 
view of the video camera 1 whose signal is trans- 
mitted on the channel selected by the tuner. 

In accordance with the invention, a computer 
20 10 controls the tuner 7 so as to sequence the 
displays on~*screen 8 through what is seen by a 
series of cameras 1. For example, the computer 
might control the tuner of one video display so that 
its screen displays in succession a series of views 
26 that might be encountered as one walked through a 
floor or a building. 

As shown in Figure 1. more than one video 
display is connected in parallel to path 5. for exam- 
ple to provide displays from different sequences of 
30 cameras or increased surveillance of especially - 
critical areas. Alternatively, each video display 6 
could be connected only to one transmission path 
5. 

Further in accordance with the invention, the 
35 system includes one or more alarm inputs 12. such 
as fire alarms or break-in alarms, which are con- 
nected to the computer by transmission wires 13. 
one or more switching matrices 14. and one or 
more video displays 16 connected in parallel to at 
40 least one of video displays 6. Switching matrix 14 
illustratively is a rotary switch. Each display 16 
comprises a tuner 17. a display screen 18 and a 
video recorder (VCR) 19. 

In response to a signal from an alarm input. 
45 computer 10 identifies the region from which the 
alarm comes and switches a wiper arm 15 of 
switching matrix 14 to the video path 5 that comes 
from the cameras in this area. It also identifies one 
or more cameras adjacent the alarm input, as- 
50 certains their channel frequencies, and uses tuners 
17 to tune one or more video displays to the 
channel frequencies associated with these video 
cameras. Advantageously, it also activates a VCR 
19 connected to each video display so as to record 
the display during the alarm condition. 
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The components of the system of Figure 1 are 
generally available. Video cameras 1, for example, 
may be RCA: TC-2011. modulators 2 may be the 
MVM modulator available from Blonder-Tongue, 
combiner .3 may be minicircuits: 2FSC-12-1-75, 
video display 6 may be a conventional TV set 
preferably with an electronic remote control tuner 
which may, for example, be modified as indicated 
in conjunction with Figure 2. 

Computer 1.0 illustratively is a personal com- 
puter such as an IBM-PC or a clone. To control the 
tuners and switching matrix, the computer main- 
tains in its memory several lists. A first list asso- 
ciates each video camera 1 with its channel fre- 
quency and its transmission path 5. A second list 
associates each alarm input with one or more cam- 
eras that observe areas that would be of interest if 
the alaram were to be activated, A third list speci- 
fies for each video display the sequence of video 
cameras whose signals are to be displayed there- 
on. Advantageously, this list also specifies the du- 
ration of display of the field of view of each video 
camera. Each of these lists can be entered into the 
memory of the computer from the computer key- 
board and can be updated as conditions change. 

In operating the system, the three lists are 
entered into computer memory and the system 
begins to control tuners 7 of each video display 6. 
To do this, the computer reads from the third list 
the identity of the first camera whose signals are to 
be displayed on a first video display. It then uses 
the identification of the first camera to read from 
the first list parameters specifying the channel fre- 
^ quency on which signals from that camera are 
transmitted and it uses these parameters to tune 
tuner 7 of the first video display to that channel 
frequency. The computer then repeats these steps 
to provide to each , of the other video displays 6 
signals from the first camera specified in the third 
list that are to be displayed on each of those 
displays. It then repeats these steps for each addi- 
tional camera specified on the display list for each 
video display. 

This process continues endlessly with the com- 
puter continuing to cycle its way through the dis- 
play lists. While doing this, the computer also mon- 
itors the alarm inputs. If an alarm input is received, 
the computer uses the identity of the alarm input to 
read from the second list the identity of one or 
more cameras in the vicinity of the alarm or whose 
input has been determined to be useful in the 
event of an alamn. The computer then uses the 
identity of each camera to read from the first list 
parameters specifying its channel frequency and 
the identity of its transmission path 5. The path 
identity, is used by the computer to set switching 
matrix or matrices 14 so as to connect that path to 
tuners 17 of video displays 16; and the parameters 
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specifying the channel frequencies are used to 
tune tuners 17 to the proper channel frequencies to 
display signals from the cameras of interest. Ad- 
vantageously, the computer also activities VCRs 1 9 
5 of each video display to record high resolution 
signals from these cameras during the alarm event. 

Advantageously, tuners 7 and 17 are controlled 
by computer 10 by a circuit 20 shown in Figure 2 
that is similar to a remote control tuner circuit of a 
10 conventional TV. The remote control unit of a con- 
ventional TV Includes a keyboard, a keyboard en- 
coder circuit and a remote control chip such as an 
NEC UPD1913C. The keyboard encoder generates 
signals representative of the key that is depressed 
15 on the keyboard and provides these signals to the 
remote control chip. The remote control chip uses 
these signals to generate a unique pulse train that 
is provided to an infrared light emitting diode that 
transmits the pulse train as infrared pulses to an 
20 infrared detector at the TV set. The optical pulse 
train received by tiie infrared detector is converted 
to an electrical pulse train and this pulse train is 
received by the tuber circuit in the TV and used to 
set the tuner to the desired channel frequency. 
25 As shown in Figure 2. circuit 20 comprises a 

plurality of keyboard simulators 22. a plurality of 
remote control circuits 24. a strobe circuit 26 and a 
plurality of component carriers 28 that carry pas- 
sive elements conventionally used in the genera- 
30 tion of output signals from circuits 24. The key- 
board simulators illustratively are RCA CD22100 
circuits and the remote control circuits are NEC 
UPD1913C integrated circuits. Circuit 20 as shown 
in Figure 2 is intended to control four separate 
35 tuners 7 or 17 through the REM output from each 
circuit 24. Obviously, other numbers of tuners can 
be controlled by varying the number of circuits 22 
24.28. 

The channel frequency information that is 

40 Stored in the first list in tiie computer is a different 
pattern of bits for each different channel to be 
selected. Upon reading such a bit pattern from the 
first list, the computer supplies this pattern to sig- 
nal lines KA0-KA3. Signals on these four lines can 

45 be used to select any one of sixteen different video 
channels. More lines can be used to select addi- 
tional channels. Strobe circuit 26 determines which 
keyboard simulator 22 decodes this pattern to pro- 
duce an output on one of lines XI -X4 and one of 

50 lines Y1-Y4 that uniquely identifies the bit pattern. 
These signals represent the depression of a key on 
a remote control channel tuner. The signals are 
provided to remote control tuner circuit 24 where 
they are used to generate a pulse train at the REM 

55 output that would ordinarily be used to pulse a light 
emitting diode. However, in the present invention, 
the pulse train is provided by a wire connection 
directly to the video display 6 where it is con- 
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nected to the output signal line (not shown) from 
the infrared light deterctor that would ordinarily 
receive infrared light pulses from the remote con- 
trol tuner. A resistor R9 in Figure 2 is used to 
adjust signal amplitudes so that the signal on the 
light-detector output is comparable in magnitude to 
what would be present if the infrared transmission 
were operating. 

As will be evident to one skilled in the art, 
numerous variations may be made in the practice 
of the invention without departing from its spirit and 
scope. The transmission paths may be coaxial ca- 
bles, microwave signals or any other communica- 
tion channel suitable for the transnnission of video 
signals. The locations of the cameras could be 
close together in a relatively small area, dispersed 
throughout a building or buildings, or even in wide- 
ly scattered areas throughout the world. The cam- 
eras may be stationary or mobile. Advantageously, 
one or more cameras might be mounted in mov- 
able robots. If desired, audio input could also be 
provided at each camera. The appiicatations of the 
invention are myriad- In addition to ordinary video 
surveillance, the invention may also be. used for - 
example in controlling access to secured areas. 



Claims 

1. A video surveillance system comprising: 
a plurality of video cameras, means for modulating 
signals from each camera, means for multiplexing 
said moduated signals onto a path capable of car- 
rying a plurality of video channels, a signal splitter 
which provides the signals on said path in parallel 
to a plurality of video displays each comprising a 
tuner and a display screen, and a computer con- 
nected to said tuners and comprising means for 
controlling at least one of said tuners so as to 
display on its display screen a sequence of images 
from different video cameras. 

2. The surveillance system of claim 1 further 

comprising: 

a plurality of alarm signal generators, means tor 
connecting said alarm signal generators to said 
computer, and means in said computer responsive 
to an alarm from an alarm signal generator for 
controlling at least another one of said tuners so as 
to display on Its display screen an Image from a 
video camera near the alarm signal generator that 
generates said alarm. 

3. The surveillance system of claim 1 wherein 
means are provided tor recording the display of 
information on the display screen. 

4. In a predetermined surveillance area, a video 
surveillance system comprising: 

a plurality of surveillance video cameras, stationed 
at predetermined surveillance points; 



each of said cameras having a video output and 
being provided with means for modulating said 
video output at a predetermined frequency band: 
a signal path capable of carrying a plurality of 
5 modulated signals at different frequency bands; 
each of said modulating means being provided with 
connection means for connecting said modulating 
means to said signal path; 

a surveillance control station, said control station 

JO comprising 

selectable tuner means, demodulating means, and 
video display means, said tuner means being con- 
nected to said signal path, and said demodulating 
means being connected from said tuner means to 
75 said display means whereby adjustment of said 
■ selectable tuner means selects one of said pre- 
determined frequency bands for demodulation and 
display on said video display means, thereby dis- 
playing on said video display means a selected 
20 surveillance point; and a sequencing means, said 
sequencing means being provided with means for 
adjusting said selectable tuner so as to select one 
of said predetermined frequency bands, said 
sequencing-correlating each o\ said predetermined 
25 frequency bands with a corresponding one of said 
surveillance points whereby, the video signal gen- 
erated by the camera at any surveillance point can 
be rapidly displayed on said video display means, 
said sequencing means also associating a time 
30 interval with each of said frequency bands and 
having means for arranging an order of frequency 
bands such that the video signal from each sun/eil- 
lance point can be displayed on said video display 
means in a predetermined order for a predeter- 

35 mined duration. 

5. A video surveillance system as claimed in 
claim 4. further comprising 

a plurality of signal paths, each path capable of 
carrying N number of modulated signals and each 
40 path being connected to up to N number of video 
cameras stationed at predetermined surveillance 
points, each camera beirig provided with modulat- 
ing means for modulating said video output at one 
of N different frequency bands; 
45 a plurality of selectable tuner means, the number of 
tuner means corresponding to the number of signal 
paths, each tuner means being connected to one of 
said signal paths and being capable of selectably 
tuning each modulated signal generated by the 
50 modulating means connected to the same signal 
path as the tuner; 

selectable switching means for connecting each 
one of said tuners to said video display means: 
said sequencing means being provided with means 
55 for controlling said switching means and means for 
associating each surveillance point with a frequen- 
cy band and a signal path, whereby the number of 
surveillance points dispiayable on said display 
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means may be increased in increments up to N 
number. 

6. A video surveillance system as claimed in 
claim 4, further comprising 

a plurality of selectable tuner means, demodulating 
means, and video display means, connected to 
said signal path, whereby a plurality of surveillance 
points can be displayed simultaneously. 

7. A video surveillance system as claimed in 
claim 4, further comprising a plurality of alarm 
signal generators stationed at predetermined secu- 
rity points, at least one security point correspond- 
ing to one of said surveillance points; 

means for connecting said alarm signal generators 
to said sequencing means; 

said sequencing means being provided with means 
responsive to said alarm signal generators and 
means tor associating said alarm signal generator 
at a security point conresponding to one of said 
surveillance points with a frequency band corre- 
sponding to said surveillance point, whereby upon 
generation of an alarm signal by an alarm signal 
generator at a security point corresponding to one 
of said surveillance points, the video signal from 
the video camera stationed at said surveillance 
point is displayed on said display means. 

8. A video surveillance system as claimed in 
claim 4, further comprising 

said sequencing means being provided with input 
means for accepting infonmation associating each 
of said surveillance points with a frequency band 
and associating each frequency band with a priority 
and a time interval, whereby a user can configure 
the control station to display the video signals 
associated with surveillance points in any order and 
for any duration selectable by the user. 

9. A video surveillance system as claimed in 
claim 4, further comprising 

video recording means for recording a signal dis- 
played on said display means, said sequencing 
means being provided with means for controlling 
said recording means. 

10. A video surveillance system as claimed in 
claim 5. further comprising 

each signal path being connected to a plurality of 
selectable tuner means, demodulating means, and 
video display means, whereby a plurality of surveil- 
lance points connected to each signal path can be 
displayed simultaneously. 

11. A video surveillance system as claimed in 
claim 5. further comprising 

a plurality of alarm signal generators stationed at 
predetermined security points, at least one security 
point con-esponding to one of said surveillance 
points; 

means for connecting said alarm signal generators 
to said sequencing means; 

said sequencing means being provided with means 



responsive to said alarm signal generators and 
means for associating said alarm signar generator 
at a security point corresponding to one of said 
surveillance points with a frequency band a signal 
5 path corresponding to said surveillance point, 
whereby upon generation of an alarm signal by an 
alarm signal generator at a security point corre- 
sponding to one of said surveillance points, the 
video signar from the video camera stationed at 
10 said surveillance point is displayed on said display 
means. 

12. A video surveillance system as claimed in 
claim 5, further comprising 

said sequencing means being provided with input 
15 means for accepting information associating each 
. of said surveillance points with a frequency band 
and a signal path and associating each frequency 
band with a priority and a time interval, whereby a 
user can configure the control station to display the 
20 video signals associated with surveillance points in 
any order and for any duration selectable by the 
user. ■ - - ' . n 

■ Z*^- A video surveillance system as claimed in 
claim 5. further comprising 
25 video recording means for recording a signal dis- 
played on said display means, said sequencing 
means being provided with means for controlling 
said recording means. 

14: A method of video surveillance comprising 
30 the steps of 

positioning a video camera at each of N number of 
preselected surveillance points; 
providing each video camera with a modulator for 
modulating the output of each camera at one of N 
35 number of different frequency bands; 

providing a first signal path capable of carrying N 
number of modulated signals in such a way that 
the first signal path extends in a circuit covering 
every one of said N number of surveillance points; 
40 connecting each one of the N number of modula- 
tors to said first signal path; 
choosing a monitoring point along said first signal 
path for a monitoring station; 
providing a monitoring station with a selectable first 
45 tuner capable of tuning each of said N number of 
frequency bands and connectirig said selectable 
first tuner to said first signal path at said monitoring 
point; 

providing said monitoring station with a video dis- 
50 play device and connecting said display device to 
said first tuner; 

associating each of said N number of frequency 
bands with one of said surveillance points; 
adjusting said first tuner to select a frequency band 
55 associated with the surveillance point to be dis- 
played. 

15. A method of video surveillance as claimed - 
in claim 14 further comprising the comprising the 
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surveillance point. 

steps of ^ X J M 

associating, a time interval with each of said N 

number of frequency bands; 

ordering said N number of frequency bands m a 

sequence: and 

adjusting said first tuner to select each of said 
frequency bands in said sequence and displaying 
each associated surveillance point on said video 
dispaly for a duration equal to. the time interval 
associated with the frequency band associated with io 
said surveillance point. 

16. A method of video surveillance as claimed 
in claim 14 further comprising the comprising the 
steps of 

positioning a video camera at each of an additional 
M number of additional, preselected surveillance 

points; ■ ..... , 

providing each video camera at each additional 
surveillance point with a modulator for modulating 
the output of the camera at one of M number of 
different frequency bands; 

providing a second signal path capable of carrying 
M number of modulated signals in such a way that 
the second signal path extends in a circuit covenng 
every one of said M number of additional surveil- 
lance points and said monitoring point; 
connecting each one of the M number of modula- 
tors to said second signal path; 
providing said monitoring station with a second 
selectable tuner capable of tuning each of said M 
number of frequency bands and connecting said 
selectable tuner to said second signal path at said 
monitoring point; _ . 

connecting swrtching means between, said first and 
second tuner and said display device; 
associating. each of said M number of frequency 
bands with one of said additional surveillance 

aslodating each of said M number of additional 
sun/eillance points with said second signal path 
and associating each of said N number of sun/eil- 
lance points with said first signal path; 
adjusting said switch ing means and said tuners to 
select a frequency band and a signal path asso- 
ciated with the sun/eillance point to be displayed. 

17. A method of video surveillance as claimed 
in claim 16 further comprising the comprising the 

steps of ^ . »/i 

associating a time interval with each of said M 

number of frequency bands; 
ordering said N and M number of surveillance 
points in a sequence: and adjusting said tuners and 
said switching means to select each of said fre- 
quency bands and said signal paths in said se- 
quence and displaying each associated surveil- 
lance point on said video dispaly for a duration 
equal to the time interval associated with the fre- 
quency band and signal path associated with said 
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